In the literature, many types of suicide prevention approaches and strategies are described, for example those that focus on medical means to prevent suicide (pharmacological), those proposing restricted access to lethal means (e.g. pesticides and firearms) and those attempting to enhance affective contact (counselling, psychotherapy, text messaging, postcards, etc.) (Goldney,
2005: 131; WHO, 2014).
The present review focuses on those services that go under the popular term of "hotline" or "helpline". These are services whose main focus is to provide a telephone-based "listening" service that offers emotional and psychological support to individuals in distress, including those in suicidal states, and whose ultimate goal is to help prevent suicide. Such crisis intervention services operate under many names such as: "Befrienders Worldwide"
(www.befrienders.org.), the "International Federation of Telephonic Emergency Services" (IFOTES) (www.ifotes.org.), "Lifeline International" (www.lifeline.org.au) and Samaritans (www.samaritans.org).
Today's telephone crisis services can be dated back to the last part of the nineteenth century, when telephone crisis services were established for a short period of time in Central
Europe and the eastern part of the US before subsequently dying out.
At that time they were established on the assumption that the potential suicidal individual would -when prompted by national and local advertising -either visit or telephone the organization as a "cry for help" (Barraclough et al., 1977: 237) . A further assumption behind the establishment of suicide prevention centres and telephone crisis services worldwide was that the acute affective state and suicidal behaviour of callers might be reduced, interrupted or even prevented as a result of immediate access to psychological and emotional first aid provided by the usually non-professional volunteers working at the centre (Dew et al., 1987: 239; Speer, 1971: 83) . follow-up design using before and after measures) is the common policy of using caller anonymity.
Several studies have attempted to determine the effectiveness of the activities of a suicide prevention centre by comparing the suicide rate in towns in which a suicide prevention centre was present with the suicide rate in towns where a suicide prevention centre was absent. In order to control for variables other than the centre activity, the studies used ecologically similar towns as controls, that is, towns that matched economic, social and demographic characteristics (Dew et al., which only a proportion of research subjects receive crisis services may not only be counter to research ethics but may also involve insensitivity towards the research subjects' existential crisis condition.
However, any such difficulties in evaluating the effectiveness of telephone crisis services do not mitigate the demands of funders, public and private, for evidence of the benefit of telephone crisis services for users.
The purpose of this review is, therefore, 1) to provide an in-depth overview of the evidence on the impact of the telephone interventions provided by telephone crisis services, one that includes all relevant outcome measures and not solely the mortality of the users, and 2) to consider possible limitations of the outcome measures employed in order to provide suggestions for future research.
The following research questions are addressed:
1. What is the evidence of the impact of telephone crisis services for suicidal individuals?
2. What are the limitations of the outcome measures used in this evidence?
3. What are the implications of this systematic review for further research?
Design
The design and reporting of this systematic review follow recent best practice guidance by PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses; formerly QUOROM), adapted according to the aims of the review (Moher et al., 2010).
The systematic review was conducted in five stages, corresponding to objectives 1-5: (1) identification of articles (database search), (2) articles identified as relevant from title and initial abstract review, (3) exclusion and inclusion criteria applied, (4) full text retrieval, and (5) data analysis. Search terms were a combination of controlled vocabulary (MeSH/index terms) and free-text terms.
Data sources
The search strategy for the databases used four groups of terms combined with AND as shown in Table 1 . The keywords in each group were the same across databases. The MEDLINE MeSH terms served as a model for controlled vocabulary terms in the other databases, according to their available search capacity. The search algorithm of two databases is presented in Figure 1 . 
Inclusion/exclusion criteria
The criteria for the inclusion of studies were as follows. They should be original research studies (employing either quantitative, qualitative or mixed-methods approaches) aiming to evaluate telephone services directed towards suicidal users and reported in English, German, French, Norwegian, Swedish or Danish.
It is recognized that the term "suicidal" is a broad and imprecise term including a range of interpretations relating to specific thoughts, feelings, intentions, behaviours etc. that might be coupled to both an acute and a chronic state. We shall return to the consequences of the absence of a universally accepted definition of the term (Silverman et al., 2007) . For this review, however, studies have been included regardless of how they explicitly define or implicitly understand the term.
The criteria for the exclusion of studies were as follows. They should not a) describe suicide prevention centre activities without specific evaluation of the services or effect measurement, b) measure the effect of the presence of suicide prevention centres (intervention) on the overall suicide rate in a population (e.g. ecological studies or time-series studies), c) focus on psychological crises (including depression) and psychiatric diagnoses (e.g. first episode psychosis), excluding individuals with suicidal behaviours, suicidal ideation and self-harm; d) explore different helper behaviours and intervention styles without exploring intervention outcome; e) examine specially designed psychotherapy programs or proactive reach-out programs. 
Study selection
A summary of the stages of the review process, according to PRISMA recommendations, is given in Figure 2 . The database searches yielded 957 publications (439 from Pubmed Medline, 343 from PsychInfo and 175 from ProQuest Dissertation and Theses). Of those 82 were duplicates. Of the remaining 875 publications, 36 were judged to be relevant on the basis of a screening of title and initial abstract review. On further examination 19 publications were excluded in accordance with the exclusion criteria. Full texts of 17 publications were retrieved. Through hand searching journals, reviews and books, an additional eight publications were retrieved, giving a total of 25 publications for data extraction. After reading the full publications another seven publications were excluded in accordance with the exclusion criteria. All three reviewers (E.A.H., T.P. and S.H.) were engaged in the selection process. If there was disagreement about whether a study should be included or not, this was discussed in detail among the three reviewers and a decision made on whether or not to include it on the basis of examining the full text. No formal quality appraisal instrument was used to assess the studies, since the methodologies employed were judged to be too variable. 
Data extraction
After a detailed assessment of the studies included, the authors judged the studies heterogeneous in important aspects. These included their populations (different ages and settings), study designs 41). A tabulation of the synthesis process is presented in Table 2 and illustrates the preliminary synthesis before developing the textual descriptions of the studies. Reading the textual study descriptions several times, patterns across studies emerged that were informed by the review 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
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Findings
Changes during calls
Eight out of eighteen studies explored changes in mental and affective states of users during calls. , . study 52% of the callers were rated as less confused and more decided by the end of the call, 48% were rated more resourceful and less helpless, 40% were rated more hopeful, and 38% were rated more confident. However, 11% of callers were rated more apprehensive at the end of the call, 9% sadder, 9.5% more helpless, 11% more hopeless, and 10% more confused. 
Caller compliance with counsellor referrals
One of telephone crisis services' primary goals is to enhance access to ongoing help by providing referrals to formal mental health care (Gould et al., 2012: 22). In three out of 18 studies caller This suggested that, if a problem was identified, callers did not tend to attend appointments.
Caller evaluation
In seven out of 18 studies, researchers sought to evaluate the impact of telephone crisis services by soliciting feedback from callers about their level of satisfaction. Caller satisfaction studies have invariably had positive results. Motto's study (1971: 20) showed that out of a sample of 575 at-risk 54.8% of respondents stated they had contacted Samaritans when they had been feeling suicidal, while 48.1% respondents stated they had contacted Samaritans when they were thinking of harming themselves. 73.5% of suicidal callers felt that contact with Samaritans had helped them take a decision not to end their own life.
This 2006/2007 survey was followed by another online survey, which was part of a larger, independent 2-year evaluation (2008-2010) of the Samaritan services using a mixed-methods
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Mental Health Review Journal   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Twelve volunteers from the Israeli Association for Emotional First Aid (ERAN), a volunteer-based community mental health service, which offers help by means of telephone helplines and the Internet, were asked to reconstruct from memory the calls they perceived as most effective. The analysis of the written texts showed that most of the calls perceived by the volunteers as particularly helpful were crisis calls as opposed to calls from the chronically ill. Given this type of crisis call, the volunteers were providing short-term help in stressful situations rather than ongoing emotional support. Furthermore, the findings showed that the major criterion for a successful conversation consisted of changes in the caller's mental state between the beginning and the end of the call. The portrait of an effective helpline crisis intervention that emerged from the findings has therefore been described as follows: tThe volunteer succeeds in establishing an equitable rapport with the caller, focuses the conversation on a single problem, manages the conversation, adapting the pace and duration to the caller's needs, creates a supportive environment that affords the caller emotional security, and utilises a range of strategies in order to produce an emotional, cognitive or behavioural change in the troubled caller's state (Gilat and Rosenau, 2011: 336).
Limitations of outcome measures
A number of methodological limitations pertaining to the choice of outcome measures weaken the validity of some of the conclusions drawn in the above studies. Relating process measures to assessments of outcome is consistent with the crisis intervention approach that aims to lead to an immediate change in a temporary or acute state of psychological disequilibrium. The results of the studies measuring changes during calls have demonstrated that telephone crisis intervention as However, with respect to longer-term outcomes (longer than 3-week follow up assessments), the use of this outcome measure is naturally limited. Furthermore, the outcome of immediate change may not be applicable to interactions with chronic or repeat callers who suffer from continuing distress. Although it should be recognized that repeat callers may be "chronically suicidal" in the sense that they have frequent and persistent suicidal thoughts and feelings, the literature points to the fact that a subgroup of repeat callers with chronic mental health problems who use helplines only give the impression of suicidality because they know that this is a precondition for using these services (Pollock et al., 2010 (Pollock et al., , 2012 . This means that the results of the studies measuring changes during calls must be interpreted with caution (Hall and Schlosar, 1995).
Another important limitation in studies measuring changes during calls is their uncontrolled design making it difficult to definitively attribute the reduction in suicidality to the crisis intervention.
Using the reutilisation rate of callers as success measure has been criticised by some researchers who argue that the level of repeat contact with the suicide prevention service is difficult 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Summary of analysis and implications for future research
This systematic review has highlighted a number of methodological shortcomings in existing research studies, and these will be important to take into account in future research into suicide prevention using telephone crisis services.
The analysis has shown that the extant literature is based on methodologically sub-optimal designs and outcome measures. This is fully understandable given ethical, organisational and other constraints, but it makes it difficult to evaluate the strength of the evidence for a positive effect of telephone crisis services on suicidal users. Interpreted charitably, i.e. with the assumption that the methodological limitationsissues identified only affect the validity and results of studies to a limited degree, there is some evidence that there are positive short-term effects. Interpreted more strictly,
i.e. with the assumption that the methodological issues have major implications for the validity and results of the studies, the only thing that can be said with reasonable certainty is that there is no evidence of a harmful effect of telephone crisis services.
However, given the prevalence of telephone crisis lines, and the economic and human resources used to establish them and keep them going (e.g. the many thousands of hours of volunteer time), it is vital that better evidence about their effectiveness is produced. This means that future studies must ask the right questions, use better designs, and have appropriate short-term and long-term outcomes measures. In the following we will briefly outline some of the considerations that should go into designing future studies of the effectiveness of telephone crisis serviceshelplines.
The first methodological consideration that raises questions for all outcome measures included here is the difficulty in employing and operationalizing the term "suicidal" in evaluation studies of the impact of telephone services on suicidal users. As pointed out above, qualitative 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Having underlined the need for more qualitative research in the investigation of the impact of telephone crisis services, it is also the case that there is a need for improved quantitative methodologies. The methodologically ideal quantitative design will incorporate randomisation of a group of users large enough to get reasonable statistical power at a realistic change of suicide rate.
It is recognized, however, that in many cases such a study can be ruled out on grounds of ethics, since it can be unethical to randomise people at risk of suicide to a non-intervention arm. However, researchers may need to consider long-term follow-up assessments of telephone crisis interventions at regular intervals if the question of effectiveness is to be answered satisfactorily. Understanding the progression of an intervention could provide important information about the optimal number of interventions (calls) required to achieve benefit and the duration of that benefit. Given the large number of repeat callers to telephone crisis services, research is needed that investigates both the number of repeat contacts and users' reasons for repeat calling.
It is recognized that recruiting participants for such follow-up studies can be a challenging endeavour given the nature of their problems. However, some follow-up studies have been conducted successfully, using procedures that have dealt with issues of anonymity and confidentiality (e.g., Gould et al., 2007 Gould et al., , 2012 The insistence on anonymity is based partly on considerations relating to absolute confidentiality, partly on the idea that it promotes a trusting counselling process. If callers are to be asked to accept follow-up and consequently have to surrender anonymity, then it is essential that this be done in a way that upholds confidentiality and trust in the counselling process. This will involve two separate sets of input to the design of the specific follow-up study: 1) aAcademic input in relation to data protection, and 2) user input as to the most appropriate way of addressing the question of participation in a follow-up study.
In such studies it will also be necessary to account for the effectiveness of counsellors, including their background and training, as these may impact the delivery and efficacy of the intervention.
Conclusions
In this systematic review we have attempted to provide a detailed overview of the evidence on the impact of telephone crisis services on suicidal users., not focusing solely on a narrow understanding of effectiveness as measured by a reduction in the mortality rate of service users. To reduce the level of uncertainty and ambiguity in studies evaluating the impact of telephone crisis services on suicidality, future research should include improved quantitative methodologies using suitable control groups and long-term follow-up, involving strict data protection. Furthermore, more qualitative research is needed in order to capture the essential nature 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 To reduce the level of uncertainty and ambiguity in studies evaluating the impact of telephone crisis lines on suicidality, more in-depth knowledge needs to be acquired using qualitative methodologies. These will elucidate subjective understandings and usages of the term various phenomena related to "suicidality" including associated perceptions of , such as suicide ideation, suicide intent, suicide attemptand , suicide behaviour and suicide communication.
Furthermore, improved quantitative methodologies using suitable control groups and longterm follow-up are needed to establish whether there is any evidence for the positive impact of telephone service interventions on suicide frequency.
Strengths and limitations
Some discussion of the limitations of this study is warranted. While the literature search was systematic, formal methods to synthesise the results were not employed. The reason for this was that the literature covered a large time span and in various salient aspects was heterogeneous, as already mentioned above. This meant that the context of the studies, including the questions being 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w -20 -asked, varied. This is likely to have influenced the shaping of the studyir conclusions but not necessarily in ways that could be made fully transparent in the narrative synthesis. Future systematic reviews that focus on one type of outcome measure and that select designs from a narrower range can avoid some of these differences in knowledge contexts and so limit the interpretative flexibility of the study results, but this will be at the cost of having a much more limited sample of studies to review.
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Mental Health Review Journal An immediate reduction in callers' level of suicidality was found over the course of the telephone call. In the period between the pre-intervention (time 1) and the post-intervention (time 2) there was a significant reduction in the scores, t (23) = 5.14, p <.001. The greatest decrease in the callers' level of suicidality was found to be between the (time 1) and time 3, t (23) = 7.37, t <.001. A significant decline in scores was also found for the time span between time 2 and time 3 one week later t (23) = 3.52, c <.01. The telephone crisis service significantly improved the callers' mental status (decreased MSRS scores) and decreased suicidality (decreased SRS scores). The groups of callers were significantly different from each other on both MSRS and SRS. For MSRS, the suicidal group was the highest overall, followed by the acute group. The non-suicidal group was the lowest on MSRS. For SRS, the acutesuicidal group was the highest; the suicidal group was the second; and the non-suicidal group was the third. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Intermediate (followup) outcomes: Follow through with referral.
Of the 380 suicide callers who participated in the follow-up 151 callers had been referred to a mental health resource. 35.0% of these followed through with these referrals in the period between the initial call to the centre and the follow-up assessment.
Gould et al. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Respondents reported high levels of satisfaction with the service and perceived contact to be helpful. The median score for helpfulness of last contact was 7 (1 = no help at all to 10 = very helpful) and for overall perception of helpfulness it was 8. Approximately three quarters of respondents rated their overall perception of Samaritans services as "excellent" (31.8%, n = 268) or "good" (39.4%, n = 332). A further 14.6% (n = 123) rated the service as "reasonable," 4.8% (n = 40) as "bad," and 9.3% (n = 79) said it was "variable." Interviewees revealed that contact with Samaritans could be beneficial in helping them to calm down and so avert the possibility of self harm and suicide. Conclusion: Throughout all data strands, many expressed great appreciation for the support they had received from the volunteers, regardless of whether this was ongoing, or related to a single contact. However, only a minority (82; 12.2%) indicated that contact with Samaritans had had a longer-term impact.
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